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Section 1
Introduction

1.1 Purpose of Document

This manual presents guidance for Department management, staff, and Contractors to
use in the planning and implementation of storm water monitoring programs
conducted at construction sites in order to comply with the following regulatory
requirements:

m National Pollutant Discharge Elimination System (NPDES) Permit, Statewide Storm
Water Permit and Waste Discharge Requirements (WDRs) for the State of California
Department of Transportation (Caltrans), Order No. 99-06-DWQ, NPDES No.
CAS000003, Sections H, J.1, and J.2

m National Pollutant Discharge Elimination System (NPDES) General Permit No.
CAS000002, Waste Discharge Requirements (WDRs) for Discharges of Storm Water
Runoff Associated with Construction Activity, herein called the “General Permit”,
Sections B.7 and B.8

m Department’s Statewide Storm Water Management Plan (SWMP), Section 6.2

The manual is designed and organized to provide descriptions of the processes used
to plan and implement a successful water quality monitoring program specific to
runoff from construction sites. The manual is specifically prepared to address the
monitoring of storm water runoff from construction sites, and provide supporting
information for the sampling requirements of the General Permit.

The main objective of this manual is to provide consistency in monitoring methods
among the Department’s various construction sites, as well as consistency in
monitoring protocols over time. Such consistency is essential to provide for data
comparability, and for ease of data entry in the Department’s storm water database. In
addition to consistency of monitoring methods, it is essential that monitoring data be
collected so as to ensure that the data are accurate and precise. This manual therefore
features detailed information on quality assurance and quality control procedures.

The sampling requirements and guidance provided in this manual will apply to most
construction projects, but may not apply to all construction projects. It is the
responsibility of each construction site Resident Engineer (RE) and Contractor’s Water
Pollution Control Manager (WPCM) to evaluate their construction project and
develop a site-specific sampling and analysis strategy in compliance with the General
Permit and Storm Water Pollution Prevention Plan’s (SWPPP’s) requirements. For
further guidance and/or direction about what must be accomplished to comply with
the General Permit, the District Construction Storm Water Coordinator or the local
Regional Water Quality Control Board (RWQCB) can be contacted.

1-1



Section 1
Introduction

The sampling requirements discussed in this manual are intended to supplement the
visual monitoring program previously required by the General Permit. All
construction projects must continue the visual monitoring program that requires
inspections before predicted rain events, during extended rain events, and following
actual rain events that produce runoff.

1.2 Background

The California State Water Resources Control Board (SWRCB) reissued the General
Permit for Storm Water discharges Associated with Construction Activities (General
Permit) in 1999. Several non-government organizations filed a court petition
challenging the General Permit. In 2000, the Court issued a judgment and directed the
SWRCB to modify the provisions of the General Permit to require permittees to
implement specific sampling and analytical procedures to determine whether Best
Management Practices (BMPs) implemented on a construction site are (SWQTF 2001):

(1) Preventing further impairment by sediment in storm waters discharged directly
into waters listed as impaired (Clean Water Act Section 303(d) List) for
sedimentation, siltation, or turbidity; and

(2) Preventing other pollutants, known or should be known by permittees to occur on
construction sites and that can not be visually observed or detected in storm water
discharges, from causing or contributing to exceedances of water quality
objectives.

The monitoring, sampling and analysis provisions in the General Permit were
modified in 2001 pursuant to the court order and were issued as Resolution No. 2001-
046. The Department adopted the new provisions and included them in the Standard
Special Provisions (SSP) Section 10.1.

1.2.1 Impaired Water Bodies for Sedimentation/Siltation or
Turbidity

Certain lakes, streams, rivers, creeks and other bodies of water in California have been
determined by RWQCBs to be impaired for sedimentation, siltation, or turbidity.
Discharges of storm water from construction sites into a 303(d) listed body of water is
not prohibited as long as the type and level of pollutant(s) does not cause or
contribute to an exceedance in the current levels of sedimentation, siltation, and or
turbidity.

1.2.2 Non-Visible Pollutants

RWQCBs have established “designated uses” for most lakes, streams, rivers, creeks
and other bodies of water in California. These uses apply to navigation, water
supplies, recreation, and habitat. Associated with these uses are “water quality
objectives.” These objectives identify the level of water quality required or degree of
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impact that can be imposed without preventing or negatively impacting the
designated use.

Discharges of storm water from construction sites into a 303(d) listed body of water is
not prohibited as long as the type and level of pollutant(s) does not cause or
contribute to an exceedance in the specific water quality objectives of the receiving

water. The presence of non-visible pollutants on construction sites is known or should
be known by the RE and WPCM.

1.3 Purpose of Sampling

The Contractor is required to implement specific sampling and analytical procedures.
These procedures will determine whether the BMPs employed on a construction site
are effective in controlling potential construction site pollutants from leaving the site
and causing or contributing to an exceedance of water quality objectives in the
receiving waters. The mode of transportation of pollutants is often storm water. The
results of the sampling are evaluated to determine whether BMPs implemented on the
construction site are:

m Preventing further impairment by sediment in storm waters discharged into water
bodies listed as impaired due to sedimentation, siltation or turbidity.

m Preventing pollutants that are not visually detectable in storm water discharges, to
cause or contribute to exceedances of water quality objectives

Sampling and analysis for non-visible pollutants is required only when construction
materials that could pollute runoff are exposed to rain and runoff (SWQTF 2001). The
presence of a material on the construction site does not mean that dischargers must
automatically sample for it in runoff. The Contractor can limit the amount of
sampling and analysis they perform by limiting the exposure of construction
materials to rain and storm water runoff. Materials that are not exposed do not have
the potential to enter storm water runoff, and therefore do not need to be sampled in
runoff. In cases where construction materials are exposed to rain water but the rain
water that contacts them is contained, then sampling only needs to occur when
inspections shows the containment failed. Many common BMPs already limit
exposure to most materials. Improving these practices to prevent exposure is a better
approach to preventing pollution of runoff and will limit the amount of sampling and
analysis. Improved BMPs are likely to be less costly than an on-going sampling and
analysis program.

1.4 Organization of the Manual

This manual is organized to assist the Department management, staff, and
Contractors through the process necessary to develop a sampling and analysis
strategy in compliance with the SSP and General Permit.
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Section 2 provides information on developing a sampling and analysis strategy for
sediment, silt and turbidity.

Section 3 provides information on developing a sampling and analysis strategy for
non-visible pollutant sampling and analysis, including what to sample for in
construction storm water runoff.

Section 4 provides two model sampling and analysis plans (SAPs) as defined in the
document, SWPPP/WPCP Preparation Manual (2003), for sediment/ silt and non-visible
pollutants.

Section 5 provides other sources to obtain more information.
Section 6 provides a glossary of terms used throughout the manual.

Section 7 provides a list of references used in the preparation of this manual.

1-4



Section 2
Monitoring Program for Sediment/

Siltation/Turbidity

2.1 Permit Requirements/SSPs

The standard requirements for monitoring sediment/silt or turbidity at Department
construction sites are presented in Special Provisions (SSP) Section 10.1, Sampling and
Analytical Requirements. These requirements are based on the requirements listed in
both the Department’s NPDES Storm Water Permit, and the Statewide General Permit
for Construction Sites. According to Section 10.1:

“The contractor is required to implement specific sampling and analytical
procedures to determine whether BMPs implemented on the construction
site are....preventing further impairment by sediment in storm waters
discharged into water bodies listed as impaired due to sedimentation,
siltation or turbidity.”

Sampling and analysis for sediment/silt or turbidity are only required when the
runoff from a construction site discharges directly into a water body that has all ready
been identified by the State of California as being impaired by sedimentation, siltation
or turbidity. Water bodies impaired by sedimentation, siltation, or turbidity in
California are identified on the state’s 303(d) list published by the SWRCB. The 303(d)
list of water bodies impaired by sedimentation, siltation and or turbidity are listed in
Appendix A. Sampling is not required for water bodies that are not included on the
303(d) list for one of these impairments.

Another key point in the SSP and Permits is that the sampling and analysis for
sediment, silt and or turbidity are only performed for discharges of runoff from a
construction site that directly enter the impaired water body. Storm water runoff from
the construction site is not considered a direct discharge to a 303(d) listed water body
if it first flows through:

(1) A municipal separate storm sewer system (MS4)

(2) A separate storm water conveyance system where there is co-mingling of site
storm water with off-site sources

(3) A tributary or segment of a water body that is not listed on the 303d list before
reaching the 303d listed water body or segment

Even if the flow eventually enters an impaired water body, construction site runoff is
not considered a direct discharge if it first flows through a tributary or municipal
storm drainage system (General Construction NPDES Permit Section B7, 6th sentence).
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At Department facilities, the potential for runoff to directly enter a water body is the
greatest at bridge crossings or where the road is located in close proximity to a water
body such as along the shoreline of a lake or bay, or the stream bank of a river.

Sampling will not be required at construction sites that do not directly discharge to
impair water bodies. Sampling is also not required if all runoff is contained on-site
and allowed to infiltrate or evaporate.

If sampling and analysis will be performed at a specific site for sediment/silt and or
turbidity, a sampling strategy needs to be formulated. The basis of the strategy will
involve:

m  The locations where sources from the construction site discharge directly into the
303(d) listed water body, and the locations of run-on to the project with the
potential to combine with runoff that discharges directly from the construction
site.

m  The sampling schedule that specifies water quality samples will be collected
during the first two hours of discharge from rain events during daylight hours
(sunrise to sunset), and shall be collected regardless of the time of year, status of
the construction site, or day of the week.

m  The sampling locations for collecting water quality samples and the rationale for
their selection.

m A list of analytical parameters associated with sediment/silt (total suspended
solids, settleable solids, suspended sediment concentration) or turbidity.

2.2 Designing a Sampling Strategy

The SSP, along with the General Permits, identify specific requirements that must be
included in any sampling and analysis program for sediment/silt and or turbidity.
The incorporation of these requirements into an overall sampling strategy will be
discussed in this section. The contractor must include in the SWPPP a sampling and
analysis plan (SAP) for sedimentation/silt and or turbidity monitoring if required by
the project SSP.

2.2.1 Sampling and Analysis Plan (SAP)

The purpose of the SAP is to provide standard procedures to be followed every time a
sample is collected and analyzed, and the results evaluated. Following the plan
maximizes the quality and usefulness of the data.

The SAP shall be prepared in conformance with protocols and guidelines discussed in
this document and the Department's Guidance Manual: Stormwater Monitoring
Protocols (Caltrans July 2000). The Guidance Manual is available on the Department's
Internet site http:/ /www.dot.ca.gov/hq/env/stormwater/special /index.htm.
Properly trained staff in field water quality sampling procedures, laboratory
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analytical methods, and data validation procedures should prepare the SAP. The
analytical laboratory should provide input to ensure that the SAP (especially the

QA /QC portion) is realistic, and consistent with the laboratory's operating
procedures. Sampling personnel should also provide input regarding logistical details
to maximize the practicality and usefulness of a SAP.

The SAP should include a thorough description of all activities required to implement
the monitoring program. The plan should be organized to provide an overview of the
project goals and organization, followed by a description of all monitoring activities
in the chronological sequence in which they will typically occur. That is, pre-
monitoring preparations should be described, followed by activities to be undertaken
during storm events, followed by post-storm activities. The plan should specify the
quality assurance/quality control protocols that will be followed by sampling and
laboratory personnel, and how the field and laboratory results will be managed and
reported.

A standard template to be used when preparing a SAP for monitoring sediment/ silt
and or turbidity at all Department construction sites is presented in Section 600.4,
Sampling and Analysis Plan for Sediment, in the SWPPP/WPCP Preparation Manual
(Caltrans March 2003). Section 600.4 can be found in Appendix B.

The required SAP for Sediment, as it is referred to in Section 600.4, will contain the
following sections:

m  Scope of Monitoring Activities
m  Monitoring Strategy (including sampling schedule and locations)
m  Monitoring Preparation

m  Sample Collection and Handling (including collection procedures, handling
procedures, documentation procedures)

m  Sample Analysis

®  Quality Assurance / Quality Control
m  Data Management and Reporting

m  Data Evaluation

m  Change of Conditions

Standard language, required site-specific information, and instructions for completing
this SAP are provided in Section 600.4.
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2.2.2 Is Sampling Required?

The first step in developing a strategy is to determine if sampling is necessary. The
following question needs to be answered:

Is the construction site adjacent to a water body listed on the 303(d) list
for impairment due to sedimentation/silt or turbidity?

The construction site should be located on a map that shows all water bodies along
with their names, such as a USGS quad. Any water body located within the vicinity of
the construction site should be noted. These names should be checked against the
current list of the 303(d) water bodies that are impaired from sedimentation/silt or
turbidity located in Appendix A. All matches should be noted. Maps have been
developed by the various RWQCBs that highlight the water bodies or portions of
water bodies included on the 303(d) list. These maps for water bodies listed for
sedimentation/siltation or turbidity are also included in Appendix A. For some of the
larger or longer water bodies, only a portion (e.g. stretch of river) may be listed. Make
certain the portion located in the vicinity of the construction site is identified on the
303(d) list. A GIS-program has been provided to define the coordinates at specific
points on the RWQCB maps of 303(d) listed water bodjies.

Department construction sites are considered “adjacent” to a water body if any
portion of the construction area crosses over the water body or the area shares a
border with a stream bank or shoreline and storm water runoff will enter the
waterway. For each identified 303(d) water body in the vicinity of the construction
area, the proximity of the construction area needs to be checked. If the proposed
construction area is close to 303(d) listed water body, such as within 50 meters (150
feet), an assessment should be made concerning the possibility of runoff from the area
reaching the water body and if sampling will be required.

Finally, determine if the runoff from the construction site is first directed to either a
municipal storm drain or a tributary prior to discharging into the impaired water
body. In urban areas, it is common for the runoff to be directed to the municipal
drainage system. In rural areas, runoff is commonly directed to the nearest natural
drainage channels. However, the nearest natural drainage channel may be the 303(d)
listed water body.

If the construction site is found to be adjacent to a 303(d) listed water body and runoff
from the site may directly discharge to the water body, than a sampling strategy will
need to be developed because the site has the potential for causing a negative impact
to the water body as defined in the General Permits. Sampling will not have to be
performed nor a sampling strategy developed if the construction site is not near a
listed water body, a significant distance away, or first directs the runoff to a municipal
or tributary drainage system.
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2.2.3 Data Requirements

Sediment or Silt. If the water body is listed as impaired for sedimentation or siltation,
water samples are to be analyzed for several parameters as listed in Table 600.1 of the
SWPPP/WPCP Preparation Manual (March 2003). One option is to analyze the
samples for settable solids (SS) and total suspended solids (TSS). A second option is to
analyze the samples just for the suspended sediment concentration (SSC). The USGS
considers SSC to be a more accurate and representative measurement of suspended
sediment than TSS (USGS 2000). However, commercial laboratories often do not offer
SSC analyses.

The use of either TSS or SSC, or both is acceptable for suspended solids analysis. It is
important that the same method be used to analyze all samples. Costs for TSS, SSC,
and SS typically range from $10 to $25 per sample.

Turbidity. If the water body is listed as impaired for turbidity, samples are analyzed
for the level of turbidity. Samples can be collected and sent to a laboratory for
analysis. The cost is typically $10-$15 per sample. Or the turbidity can be measured in
the field using any number of the commercially produced turbidity meters. The use of
the turbidity meter will provide instantaneous results as oppose to having to wait a
number of days for results to come back from the laboratory. If turbidity is the only
required parameter and no other sampling is being performed, a turbidity meter may
be the method of choice.

Once again, the measurement method should be consistent during each sampling
event to maximize the comparability of the various samples. Samples analyzed by
different methods cannot be easily compared.

A State-certified laboratory is required to perform the analyses in conformance with
the EPA requirements listed in 40 CFR 136. A list of State-certified laboratories that
are approved by the Department is available at the following Internet site:

http:/ /www.dhs.ca.gov/ps/Is/elap/html/lablist county.htm.

2.2.4 Where to Sample

The SSP requires sampling to be performed at the following locations at the
construction site:

(1) Instream in the 303(d) water body, downstream from the last point of direct
discharge from the construction site

(2) Instream in the 303(d) water body, upstream of direct discharges from the
construction site

(3) Immediately down gradient of run-on point(s) to the construction site

The upstream location is required to establish the water quality of the water body
prior to coming in contact with the discharges from the construction site. The
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downstream location is required to establish the water quality of the water body after
coming in contact with the discharges. The run-on location is required to establish the
water qualify of runoff coming on to the construction site prior to commingling with
runoff from the site. This run-on runoff may be a source of sediment, silt, and
turbidity.

Upstream and downstream sampling may take place on a variety of water bodies,
including rivers and creeks, lakes, or tidally-influenced bays, estuaries, and sloughs.
Each type of water body will have a unique pair of upstream/downstream sampling
points.

Rivers and Creeks. Establishing upstream and downstream on rivers and creeks is
relatively straightforward because the flow is always in the same direction. The
upstream sampling location should be established at a point along the bank that is
upstream all possible direct discharge points from the construction site. The actual
samples should be collected in or near as possible to the main current. If the discharge
creates a visible plume in the river or creek, avoid collecting a sample near this plume.
However, the water quality of the river or creek may be impacted from sources
further upstream during rain events and sampling crews need to be prepared to
change sampling points so the most representative sample is collected. Further details
of this sampling process are presented in Section 2.3.3.

The downstream sampling location should be established along the bank downstream
all direct discharge points from the construction site. If possible, the location should
be far enough downstream so the discharge(s) has mixed with the upstream flows.
Avoid establishing the sampling location near the point of discharge or in the initial
zone of dilution (within 5 meters or 20 feet). Establishing the sampling point at least
15 meters (50 feet) downstream from the discharge is a good general rule.

Be prepared to change locations for each event. The actual downstream sampling
location will depend on the size of the plume and most likely vary for each event. The
size of the plume will depend on the upstream flow rate and associated sediment load
and the discharge flow rate and associated sediment load. Further details of the
sample collection process are presented in Section 2.3.3.

Lakes. Establishing upstream and downstream stations along lakes will be a
challenge because there is no consistent flow direction. Wind direction usually
dictates the direction of flow. Sampling personnel should expect to identify both the
upstream and downstream locations during each individual sampling event.

The upstream sampling location should be established well away from any discharge
point. Wave action may stir up sediments near the shore so samples should be
collected out from the shore and away from any visual plume.

The downstream sampling location should be established based on the direction the
plume travels. The actual sample should be collected at the point where the plume
has mixed with the surrounding water. The sample should be collected before the
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plume commingles with another discharge or with sediment stirred up by the action
of waves. If the plume heads out from shore, sampling may have to be performed
from a boat.

Bays, Estuaries, and Sloughs. Establishing upstream and downstream stations along
bays, estuaries, and sloughs will be similar to lakes except the flow direction is
dictated by tides and or wind. The direction of the flow will probably change
throughout the day as the tide flows in and out. Sampling personnel should consult
daily tide charts to know whether the tide is coming in or going out. Upstream and
downstream locations will depend on the flow patterns at the time sampling takes
place.

The upstream sampling location should be established at a point along the shore that
is upstream all possible direct discharge points from the construction site. Wave or
tidal action may stir up sediments near the shore so samples should be collected out
from the shore and away from any other visual plume.

The downstream sampling location should be established based on the direction the
plume travels. The actual sample should be collected at the point where the discharge
has mixed with the surrounding water. The sample should be collected before the
plume commingles with either another discharge or sediment stirred up by the action
of waves. If the plume heads out from shore, sampling may have to be performed
from a boat.

Run-on Points. The up gradient boundary of the construction site should be
inspected for evidence of runoff coming on to the site from outside areas. Existing
drainage channels (large and small) should be noted and marked in the field and on
site maps. All these channels are potential points to collect samples of runoff from
outside sources. Only runoff that is concentrated can be sampled. Run-on may enter
as overland sheet flow, which will require the use of sand bags to concentrate the
flow.

In general, each potential sampling station should be visited to confirm the expected
site characteristics and verify whether the site is suitable for the needs of the program.
When possible, a visit should be conducted during a storm, when the instream flow
conditions can be observed. A wet-weather visit can provide valuable information
regarding logistical constraints that may not be readily apparent during dry weather.
However, a dry weather visit should also be conducted to observe any non-storm
water flows. A number of potential sampling locations will have to be identified at
constructions sites along lakes, bays, estuaries, and sloughs since the actual direction
of the flow will not be known until the time of the discharge.

Information to gather during a site visit may include whether an appropriate
sampling location exists, potential safety issues, and site access. In addition, it is
useful to identify potential contributions of runoff from adjacent areas and instream
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conditions such as other point sources, backwater effects, tidal or wind influences,
and poorly mixed flows.

Sampling locations shall be shown on the SWPPP Water Pollution Control Drawings
(WPCDs). GPS coordinates or post miles can be used to define locations. A unique
number should be selected for each construction site by which samples can be
identified.

2.2.5 When to Sample
The SSP requires that:

m  Water quality samples shall be collected at each sampling locations during the
first two hours of a discharge.

m  Sampling will only be performed during daylight hours (sunrise to sunset).

m  Samples shall be collected regardless of the time of year, status of the construction
site, or day of the week.

® A minimum of 72 hours of dry weather shall occur between rain events to
distinguish separate rain events.

m  No more than four discharge events need to be sampled per month.

Based on these criteria, sampling will only be performed if the discharges begin
during daylight hours. No sampling is required if the discharges start during the
night, even if the discharge continues into daylight hours.

Discharges to the water body can occur anytime during a rain event. Runoff may not
occur for some time after the start of the rain. Therefore, the site will need to be
monitored throughout each day when rain is falling.

An attempt shall be made to collect samples that are representative of upstream and
downstream water quality as defined by the following considerations:

m  Suspended solids and turbidity levels are highly variable in water bodies,
especially during wet-weather events. Collecting a single sample at the upstream
and downstream sites during a discharge event may not provide a set of samples
that represent the typical conditions at either location.

m  To overcome this variability, a series of five (5) samples shall be collected at the
downstream and upstream stations sometime during the first two hours of
discharge.

m  The interval between the five (5) samples can vary. If the distance between the
upstream and downstream stations is short enough to walk, the sample interval
can be extended over a longer period (i.e., taking a sample every 10 to 15 minutes).
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If the distance is far enough so the sampling station will only be visited once
during the two-hour period, then the five samples will need to be collected over a
short period, say five to ten minutes.

m  One (1) sample shall be collected at each of the run-on sites sometime during the
first two hours of discharge.

m  All samples are sent to the laboratory for analysis. The laboratory shall be given
instructions to combine all the individual samples from a given site into a single
sample. This combined or composite sample is then analyzed and a single result is
provided for each site.

m  Multiple field measurements collected at a single station (upstream, downstream,
or run-on) for a given event will need to be averaged and a single value reported.

2.2.6 Sampling Methods and Equipment

Manual grab sampling techniques will be used to collected samples for TSS, SS, SSC,
or turbidity. A grab sample is an individual sample collected at one specific site at one
point in time. Analysis of a grab sample provides a “snapshot” of the quality.

Grab samples are most often collected using manual methods as opposed to using
automatic sampling equipment. Water samples for both the sediment/silt and
turbidity monitoring will be collected manually into sample bottles or, in the case of
turbidity, possibly measured directly in the water body with an electronic meter.
Manual sampling entails a person reaching into the flow stream and either collecting
a sample of the flow into a container or taking a measurement with an electronic
device.

Manual sampling equipment is designed to collect the required sample volume from
the flow stream. The equipment includes bottles or intermediate containers to collect
the sample. Intermediate containers are used to collect a larger sample volume and
then immediately distribute this sample to individual bottles. A grab pole is often
employed as a means to extend the sample bottle or container out or down into the
flow stream. The pole is designed so the sample bottle or container can be attached to
the end. Using a pole avoids having to wade into a stream.

For all collection efforts, water-sampling devices must be made of chemical resistant
materials that will not affect the quality of the sample. For sediment/silt or turbidity,
the possible materials include high-density polyethylene plastic, glass, and stainless
steel. All three are known to be inert in terms of adsorption or desorption of inorganic
compounds such as sediment. Polyethylene is preferred over glass and stainless steel
because of its durability, resistance to breakage, and lightweight. Stainless steel is
often used for intermediate containers. It is important to evaluate each component
used to collect a sample for possible sources of sample contamination including bottle
lids and protective gloves.
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Electronic equipment is available for certain field-measured analytical parameters
including turbidity. The electronic equipment provides instantaneous results, which
reduces the time between sampling and analysis.

Turbidity meters come with either a probe that is directly immersed into the sample,
or a small grab sample is manually collected using a standard container that is then
placed in the meter for analysis. Intermediate containers can be used to collect a
sample. The probe can be immersed into the container. Turbidity meters range in
price from $700 to over a $1000. However, it is important to realize the limitations
associated with the use of electronic equipment:

m  The equipment may not provide low enough detection limits to meet the specific
reporting limits

m  The meter needs to be calibrated prior to each event to maximize its accuracy
m  Assuring the quality and reliability of the results may be difficult
m  This equipment is sometime susceptible to fouling and clogging

m  Turbidity meters that use a probe may require substantial flow for accurate
readings

2.2.7 Data Analysis and Interpretation Methodology

Results from the upstream and downstream stations need to be compared to one
another for each event. The downstream water quality sample analytical results will
be evaluated to determine if the downstream sample(s) show elevated levels of the
tested constituent relative to the levels found in the upstream sample (SWPPP/WPCP
Preparation Manual 2003). This comparison will indicate whether a net increase of
sediment, silt, or turbidity has occurred to the receiving water body as a result of
runoff discharges from the construction site. If the data from the downstream station
has higher values than the upstream station, the runoff from the construction site may
be impacting the water body. The comparison will look at the percent difference for
all tested parameters.

The result from any run-on samples and the required visual inspections performed
before, during and after events, should provide the information needed to identify the
cause(s) and or source(s) of any elevated levels of sediment, silt, or turbidity. Sample
results of the run-on discharges may demonstrate elevated levels of TSS, SSC, SS, or
turbidity in the run-on. If elevated levels are found, the run-on should be included in
the source identification. As a result of this offsite source of pollutants, a corrective
action may include the identification of adjacent landowner discharges to the RWQCB
in the Notice of Potential Non-Compliance and other BMP measures to remove
pollutants from run-on.
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Corrective actions may need to be implemented to reduce the loading during future
events. These procedures are discussed further in Section 2.4.

2.3 Implementing the Sampling Program

This section covers topics relevant to implementing the sampling program, including;:
training, preparation and logistics, sample collection, quality assurance/quality
control, laboratory sample preparation and analytical methods, QA /QC data
evaluation, and data reporting. The information presented in this section is adopted
from Sections 8-13 of the Caltrans Guidance Manual: Stormwater Monitoring Protocols
(Second Edition) for the sediment/silt or turbidity sampling to be performed at the
construction sites.

2.3.1 Training

Familiarity with the requirements of the sampling and analysis plan (SAP) and
competence in the techniques and protocols specified in the plan are essential for the
collection of water samples in a manner that meets the goals of the plan, while
protecting the health and safety of the sampling crewmembers. This section briefly
describes the training necessary to provide members of the contractor’s sampling
crew with the knowledge and skills to perform their assigned duties competently and
safely.

Field monitoring training should include the following basic elements:
m  Review Sampling and Analysis Plan

m  Review Health and Safety

m  Training/Sampling Simulation (Dry Run)

All the contractor’s sampling personnel must receive training prior to conducting any
sampling activities. Because storm-related sampling events are difficult to predict and
construction projects often run for a year or more, there is a good chance that one or
more members of the sampling crew may be unavailable to sample a given event due
to sick leave, vacation, etc. Thus, it is necessary to designate alternate sampling
crewmembers that can fill in when primary members are unavailable. These alternate
sampling crewmembers should receive the same training as the primary members in
the event that a primary crewmember is unavailable.

Review SAP and Health & Safety. All the contractor’s sampling crewmembers and
alternates should read the entire SAP developed for the construction site to obtain the
background information required for an overall understanding of the project.
Including, project organization (event criteria, sampling frequency, etc.),
responsibilities, monitoring sites, analytical constituents, monitoring preparation and
logistics, sample collection, laboratory methods, QA/QC, data management, clean
sampling techniques, and health and safety.



Section 2
Monitoring Program for Sediment/Silt/Turbidity

The contractor’s sampling crewmembers should also be made aware of potential
hazards associated with sampling. These hazards can include slippery conditions,
cold or hot temperatures, open water that may be fast moving and or deep,
construction site traffic, and contaminated water. Crewmembers need to become
familiar with the methods to be employed to cope with those hazards.

Training/Sampling Simulation (Dry Run). A training session should be held for all
of the contractor’s sampling crewmembers and alternates to review the sampling
techniques and protocols specified in the SAP. Ideally, the training session should
occur shortly before the expected onset of the wet season.

The contractor’s training session should be organized in a chronological fashion, in
order to follow the normal train of events from pre-monitoring preparations through
post-monitoring activities. All standard operating procedures should be covered,
along with the site-specific responsibilities of individual crewmembers. In addition,
any questions arising from the document review should be addressed during this
session.

Training personnel should circulate a copy of the SAP, and all other appropriate
documentation during the training session. The following is an example of items,
which should be on hand during a training session:

m  Documentation (SAP, equipment manuals, etc.)

m  Storm kit and sampling supplies

m  Monitoring equipment (and water for demonstration purposes)
m  Sample bottles and example bottle labels

m  Chain-of-custody form

Key sections of the SAP should be highlighted during the training session, and use of
equipment should be demonstrated. To emphasize the importance of minimizing
sample contamination, special attention should be given to proper sample handling
techniques. Ample opportunity should be provided to answer questions posed by
sampling crewmembers.

The training should include a visit to the construction site where a sampling
simulation, or “dry run,” can be conducted under the supervision of the project
manager or sampling crew leader. During the “dry run” sampling crewmembers
travel to their assigned sampling locations and run through the procedures specified
in the Sample Collection section of the SAP, including:

m  Site access and parking at the site

m  Traffic control measures (if any)
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m  Calibrating field equipment

m  Preparing the stations for monitoring

m Taking field measurements

m  Collecting water samples

m  Completing sample labels and field log forms

m  Packing samples

m  Delivering or shipping samples to the laboratory

All of the equipment and materials required for a wet weather sampling event should
be mobilized and used to simulate, as closely as possible, the conditions of an actual
sampling event. All sampling crewmembers (including alternates) should receive
hands-on training with all field equipment and sample handling procedures. The
project manager or sampling crew leader should re-emphasize health and safety
considerations during the field sampling simulation.

2.3.2 Preparation and Logistics

Adequate pre-storm preparations are essential for a successful sampling event. Prior
to deployment of sampling crews and the initiation of sampling, it is imperative that
weather systems are adequately tracked, sampling personnel are prepared, and all
necessary equipment is inventoried. Sampling preparation and logistics should
include the following basic elements:

m  Weather Tracking

s Communications

m  Ordering Sample Bottles

m  Sample Bottle Labels

m  Field Equipment Preparations

m  Mobilization of Sampling Crews

The above listed elements are discussed in this section.

Weather Tracking. Weather tracking is an important element so both the site and
sampling crews can prepare prior to the arrival of rain. During the wet season, when
the sampling program is active, the resident engineer or Department inspector and
the Water Pollution Control Manager (WPCM) or other assigned contractor staff
member will need to be assigned to track weather conditions and potential storms.
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The frequency of weather tracking increases as incoming storms are identified as
candidates for impacting the site and sampling may be required. Weather can be
tracked using a number of sources including local newspapers and TV news
programs, the Weather Channel, private weather forecasting services for custom site-
specific forecasts, the National Weather Service (NWS) at www.nws.noaa.gov, and
other Internet sites for radar imagery and hourly weather observations from a
network of surface weather monitoring stations throughout California. Appendix C
provides information regarding California meteorology and weather tracking.

Communications. A telephone tree should be developed to clearly define lines of
communication and notification responsibilities. The telephone tree is used for site
and sampling preparation activities, personnel notification of forecasted events,
communications during sampling, and coordinating site and BMP evaluations
following an event. The telephone tree graphically shows the notification sequence
from the resident engineer to WPCM to sampling personnel. The telephone tree
should list laboratory personnel numbers for the purpose of sample delivery.
Emergency telephone numbers should be listed, including numbers of hospitals
nearest the construction site. The telephone tree should include office, pager, cellular,
home and any other pertinent telephone numbers for each person involved in the
project. It is essential that each person listed on the telephone tree have access to a
copy of the telephone tree at all times during the sampling season. An example of a
telephone tree is presented as Figure 2-1.

Figure 2-1. Telephone Tree

Department Personnel Contractor Site Superintendent
Resident Engineer
SWPPP Inspector WPCM

District Construction Storm Water
Coordinator

Analytical Laboratory Field Coordinator Sampling Crew

Courier Service

Emergency Weather Forecasters
Hospital
Police
Fire
Paramedics
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Ordering Sample Bottles. Prior to the first event of each sampling season, a sample
bottle order is placed with the analytical laboratory. The bottle order is based on all
planned analyses that will be performed by the laboratory (TSS, SS, SSC, and or
turbidity). Enough bottles should be ordered to cover multiple events, and QA/QC
samples. Bottles are only used once and cannot be re-used without being cleaned.
Therefore, the first order should include two-dozen of each bottle type, more if
available storage space is available.

The laboratory provides clean bottles as part of their analytical services. For sediment
and turbidity samples, the lab should provide bottles made of polyethylene plastic in
a size to collect the required volume, typically 500 or 1000 milliliters. The order
should specify wide-mouth bottles; grab sampling is easier to perform with wide-
mouth bottles. All bottles must be pre-cleaned according to the procedures specified
in Appendix D. Immediately following each monitoring event, the bottle inventory
should be checked and additional bottles ordered as needed.

Sample bottles and laboratory-cleaned sampling equipment are handled only while
wearing clean, powder-free nitrile gloves. All laboratory-cleaned sampling equipment
and bottles are double bagged in plastic bags for storage and stored in a clean area.
Sample bottles are stored with lids properly secured.

In addition to bottles, bottle labels need to be ordered. This is another service the
laboratory typically provides. Standard labels need to be applied to each sample
bottle. Pre-labeling sample bottles simplify field activities. The laboratory should be
able to provide pre-labeled bottles with space for writing in site- and event-specific
information. A standardized bottle label should include the following information:

Project name

Project number

m  Unique sample identification number and location.

Collection date/time (No time applied to QA /QC samples)
m  Analysis constituent

Field Equipment Preparations. Prior to the first storm event of each sampling season,
and immediately after each monitored event, the sampling crews will inventory,
restock, replace, clean, calibrate, maintain, and test field equipment as needed. A
standard checklist is used to perform an inventory of field equipment (tools, sample
bottles, safety equipment, first-aid kit, cellular telephone, etc.). An example field
equipment checklist is provided as Figure 2-2. Field equipment should be kept in one
location, which is used as a staging area to simplify sampling crew mobilization.

Mobilization of Sampling Crews. When a storm approaches that may generate a
discharge, the WCPM shall alert the sampling crew and analytical laboratory. When
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first alerted, sampling crewmembers should consult their sampling plan and check
field equipment and supplies to ensure they are ready to conduct any sampling. The
sampling crew will need to obtain ice (for sample preservation). Ice for grab samples
should be kept in ice chests where full grab sample bottles will be placed. Keeping ice
in zip-lock bags facilitates clean easy ice handling. Refreezable ice packets are
generally not recommended because they are susceptible to leakage. If a discharge is
observed, the sampling crewmembers will be ready to perform the required tasks
within the first two hours of the discharge.

Figure 2-2. Field Equipment Checklist

First aid kit Sampling and Analysis plan

Log books/log sheets Chain of Custody forms
“Rite-n-Rain” pens Markers - fine point
Paper towels Coolers and ice
Required grab sample bottles Spare bottle labels
Grab pole Intermediate container
Weather -resistant camera Powder-free nitrile gloves
Rubber bands / Duct tape Zip-lock baggies

Cellular phone Hardhat/Orange safety vest

D Oodoodnoodndd

Personal rain gear Health and Safety Plan

N 1 N A R I I B B A I B

Sand bags

2.3.3 Sample Collection Procedures

A series of five (5) water samples or measurements (turbidity) will be collected at each
upstream and downstream station and one (1) sample collected from each run-on
location during each event. All the samples will be sent to the laboratory. The
laboratory will develop a single composite sample by mixing together equal volumes
from each of the five samples collected at a given site. Field measurements will be
recorded on the standard field forms.

The following are basic sample collection and handling elements required during
sampling:

m  Personnel Safety
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m  Sampling Equipment and Bottles

m  Clean Sampling Techniques

m  Grab Sample Collection

m  Sample Preservation

m  Sample Delivery/Chain of Custody

These elements are described below to provide sample collection and handling
guidance for sampling personnel.

Personnel Safety. Before samples are collected, personnel must ensure the safety of
such activities at each sampling location. Personnel safety should be considered when
selecting monitoring sites. Adherence to the following recommendations will
minimize risks to sampling personnel:

m At no time during storm conditions or when significant flows are present should
sampling personnel enter a river or creek.

m  Two-person sampling crews should be available for all fieldwork to be conducted
under adverse weather conditions, or whenever there are risks to personal safety.

m  Personnel must be trained regarding appropriate on-site construction traffic
control measures.

Sampling Equipment and Bottles. It is important to use the appropriate sample
bottles and equipment for each parameter to be measured. Improper bottles and
equipment can introduce contaminants and cause other errors, which can invalidate
the data. Immediately prior to the filling of grab sample bottles, the bottle labels
should be checked, and site- and event-specific information added using a waterproof
pen. Attempting to label grab sample bottles after sample collection may be difficult
because of wet labels.

Clean Sampling Techniques. Storm water quality sampling at Department’s
construction projects shall employ “clean” sampling techniques to minimize potential
sources of sample contamination, particularly from trace pollutants. Experience has
shown that when clean sampling techniques are used, detected concentrations of
constituents tend to be lower. Clean sample collection techniques that should be
followed during the collection of water samples are described below. More extensive
clean sampling techniques may be required under certain conditions, such as
monitoring to assess receiving water impacts. See Appendix D for a detailed
description of more extensive clean sampling techniques. Care must be taken during
all sampling operations to minimize exposure of the samples to human, atmospheric,
and other potential sources of contamination. Care must be taken to avoid
contamination whenever handling bottles and lids.
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Whenever possible, grab samples should be collected by opening, filling and capping
the sample bottle while submerged, to minimize exposure to airborne particulate
matter. Additionally, whenever possible, samples should be collected upstream and
upwind of sampling personnel to minimize introduction of contaminants. To reduce
potential contamination, sample collection personnel must adhere to the following
rules while collecting storm water samples:

m  No smoking

m  Never sample near a running vehicle. Do not park vehicles in immediate sample
collection area (even non-running vehicles).

m  Always wear clean, powder-free nitrile gloves when handling bottles, containers
and lids.

m  Never touch the inside surface of a sample bottle or lid, even with gloved hands.

m  Never allow the inner surface of a sample bottle or lid to be contacted by any
material other than the sample water.

m  Never allow any object or material to fall into or contact the collected sample
water.

m  Avoid allowing rainwater to drip from rain gear or other surfaces into sample
bottles.

m Do not eat or drink during sample collection.

m Do not breathe, sneeze or cough in the direction of an open sample bottle.

Grab Sample Collection. Manual grab samples are typically collected by direct
submersion of each individual sample bottle into the flow stream. It is also acceptable
for intermediate containers to be used to collect samples. This intermediate sample is
then poured immediately into the appropriate grab sample bottle(s). Intermediate
containers are used to collect one large sample to be distributed to several smaller
sample bottles to help reduce the sampling time. Intermediate containers are also
helpful when a sampling pole is employed because a single container can be attached
to the pole and then used to collect multiple samples.

When transferring the sample from the intermediate container to the bottle, it is
very important that the sediment be kept in suspension by stirring or swirling the
container. Otherwise a portion of the sediment may settle out in the intermediate
container and not be included in the sample that will be analyzed.

Samples bottles should be filled to the top. If possible, grab samples should be
collected by completely submerging the bottle or container below the surface of the
water to avoid collecting any material floating on the surface. When submerging the
bottle, avoid hitting the bottom of the water body. Hitting the bottom may disturb the
sediment and impact the sample.
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For flow depths less than the diameter of the bottle, filling the bottle will not be
possible unless an intermediate container is used.

Each bottle should be rinsed out at least once with a small amount of the source water
before taking the actual sample. This same procedure should be followed when using
an intermediate container to fill a bottle. Both the container and bottle should be
rinsed.

The bottle should be opened at the last possible moment and the lid screwed back on
immediately after the sample is collected. The lid should be handled carefully during
this time to avoid contaminating the inner lining. Hold the lid around the rim and
face it down. If possible open and close the bottle under water when collecting a
sample.

When collecting samples at the upstream/downstream stations, samples should be
collected at the downstream station first. Sampling may disturb the bottom sediment.
If the upstream station is sampled first, the disturbed sediment will be carried past the
downstream station and possibly impact the downstream sample. At both sites, face
upstream to collect a sample.

Wading into a water body to collect a sample should be avoided. Wading will disturb
the bottom sediment and increase the suspended sediment levels in the water column
where the samples will be collected. Wading into a river or creek is also dangerous
during wet-weather events because flow rates are often higher. Wading should only
be performed if the flow depth is less than 25 cm or one foot. Approach the sampling
point from the downstream.

Standing on the bank and using a sampling pole to collect a sample is a better
method. A boat can be used to access sites out in lakes, bays, estuaries, sloughs, and
large slow moving rivers.

To collect turbidity measurements using an electronic field meter with a probe, the
probe is immersed into the flow stream or a sample contained in the intermediate
container. The probe may be attached to the end of the sampling road in order to
reach the flow stream. If the meter analyses a small volume of sample, the standard
container that comes with the meter can be immersed into the flow stream to collect a
sample or immersed in the sample collected by an intermediate container.

As mentioned previously, sampling locations for upstream and downstream
sampling stations may vary with each event. Sampling crews should be prepared to
modify sampling locations or points in order to maximize the representativeness of
the samples. Detailed field notes and or photographs should be used to document the
conditions and reasons for selecting a specific location to collect a sample.

Collecting samples of run-on runoff coming on to the construction site from outside
sources (run-on) should follow similar procedures. The collection procedures are a
little different because run-on will arrive on site as sheet flow or in small drainage
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channels. To collect samples, the run-on flows will need to be at least 1 centimeter or
0.5 inches. Flows in the drainage channels may reach this depth. If not, several sand

bags can be used to constrict the flows. Be careful the flow is not concentrated to the
point the channel starts to erode and increases the amount of sediment in the flow.

If the run-on enters the site as sheet flow and does not concentrate in a natural
drainage channel, sand bags can be used to concentrate the flow to a depth where
samples can be collected.

Filling a sample bottle is difficult when the bottles cannot be completely submerged.
An intermediate container should be used. For example, one sample bottle can be
designated as the intermediate container and used to collect multiple grab samples to
fill the remaining sample bottles. Keep the sediment in suspension during each
transfer.

Sampling stations should be approached from the downstream with samples
collected facing upstream. Hitting the bottom with the bottle probably cannot be
avoided, so lower the bottle slowly into the water to minimize the disturbance.

Information regarding the final sampling locations selected for the event and the
actual sample collection should all be documented in the Sampling Activity Logs.
Photographs are helpful to show the discharge(s), instream conditions, run-on flows,
and sample collection methods.

Sample Preservation. All samples are kept on ice or refrigerated to 4 degrees Celsius
from the time of sample collection until delivery to the analytical laboratory. The grab
samples are placed in an ice chest with ice immediately following collection. In
addition to keeping the samples cool it is also important to minimize the exposure of
the samples to direct sunlight, as sunlight may cause biochemical transformation of
the sample, resulting in unreliable analytical results. Therefore, all samples are
covered or placed in an ice chest with a closed lid immediately following collection.
No other preservatives are required.

Sample Delivery/Chain of Custody. All samples must be kept on ice, or refrigerated,
from the time of onset of sample collection to the time of receipt by laboratory
personnel. If samples are being shipped to the laboratory, place sample bottles inside
coolers with ice, ensure that the sample bottles are well packaged, and secure cooler
lids with packaging tape. It is imperative that all samples be delivered to the
analytical laboratory and analyses begin within the maximum holding times specified
by laboratory analytical methods (see Section 2.3.5). The holding times for TSS and
SSC are 7 days. The holding times for SS and turbidity are 48 hours. To minimize the
risk of exceeding the holding times for SS and turbidity, samples must be transferred
to the analytical laboratory as soon as possible after sampling. The sampling crew
must in such cases coordinate activities with the analytical laboratory to ensure that
holding times can be met.
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Chain-of-custody (COC) forms are to be filled out by the sampling crew for all
samples submitted to the analytical laboratory. The purpose of COC forms is to keep
arecord of the transfer of sample custody, and requested analyses. Sample date,
sample location, and analysis requested (TSS and SS, SSC, and or turbidity) are noted
on each COC.

Any special instructions for the laboratory should also be noted. A note to remind the
lab that composite samples need to be developed from the five (5) samples collected at
the upstream and downstream stations. The lab should develop the composite by
taking equal volumes from each sample. Other instructions can include specifications
of lab quality control requirements (e.g., laboratory duplicate samples and matrix
spike/matrix spike duplicate (MS/MSD) samples).

Copies of COC forms are kept with field notes in a field logbook. COC forms should
be checked to be sure all analyses specified by the sampling plan are included.
Review of the COC forms immediately following a storm event gives the data
reviewer a chance to review the sampling crews’ requests and then to notify the
laboratory of additional analyses or necessary clarification. An example of a
customized COC form is presented in Section 4.1.

2.3.4 Quality Assurance/Quality Control (QA/QC)

The quality of analytical data is dependent on the ways in which samples are
collected, handled and analyzed by the sampling crew and laboratory personnel.
Procedures for both field and laboratory measures should be included in the SAP to
maximize the data’s quality and usefulness. Precision is the major category of QA /QC
checks for suspended sediment-related analyses. Comparing the results of duplicate
samples that should be the same assesses precision. The following QA /QC elements
need to be incorporated into all the sample collection efforts for sedimentation/silt
and turbidity:

m  Duplicate Samples
m  QC Sample Schedule

Duplicate samples, the relevant responsibilities of sampling personnel, and
recommended minimum frequencies for creating duplicate samples are discussed
below. The results of the field QC samples are then used to evaluate the quality of the
reported data (data evaluation is discussed in Section 2.3.6).

Duplicate Samples. Analytical precision is a measure of the reproducibility of data
and is assessed by analyzing two samples that are intended to be identical. Any
significant differences between the samples indicate an unaccounted-for factor or a
source of bias. There are typically two types of duplicate samples that require special
sampling considerations: field duplicates and laboratory duplicates.
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Field Duplicates. Field duplicates are used to assess variability attributable to
collection, handling, shipment, storage and/or laboratory handling and analysis. For
grab samples, duplicate samples are collected by the sampling crew simultaneously
filling two grab sample bottles at the same location. If intermediate containers are
used, first pour an incremental amount into one sample bottle and then pour a similar
amount into the second. Continue going back and forth until both bottles are full.
Field duplicate samples should be submitted to the laboratory "blind" (i.e. not
identified as a QC sample, but labeled with a different site identification than the
regular sample). A field duplicate sample should be collected at one station once
every 10 samples.

Laboratory Duplicates. Laboratory duplicates (also called laboratory splits) are used
to assess the precision of the analytical method and laboratory handling. For the
laboratory duplicate analysis the analytical laboratory will split one sample into two
portions and analyze each one. When collecting samples to be analyzed for laboratory
duplicates, typically double the normal sample volume is required. This requires
filling a larger size sample bottle, or filling two normal size sample bottles, labeling
one with the site name and the second with the site name plus “laboratory duplicate.”
Laboratory duplicate samples are collected, handled, and delivered to the analytical
laboratory in the same manner as environmental samples. Enough extra sample
volume for the laboratory to create a duplicate should be collected at a frequency of
one for every 10 samples.

A QC sample schedule should be developed, included in the SAP, and followed
closely by sampling personnel. The project QC sample schedule should meet the
minimum QC sample frequency criteria over the term of the project.

2.3.5 Laboratory Sample Preparation and Analytical Methods
This section describes the steps to be taken by analytical laboratories to prepare for
monitoring events, and the procedures laboratories will use for sample analyses. The
following topics are discussed:

m Laboratory Selection and Contracting

m  Pre-Sampling Preparations

m  Sample Storage and Handling Prior to Analysis

m  Reporting Limit Requirements

m  Analytical Methods

m  Laboratory Data Package Deliverables

Samples will be analyzed for one or more of the constituents presented in Table 2-1.
Required analytical method, sample bottle type, target reporting limit, volume
required for analysis, sample preservation, and maximum holding time are also

presented in Table 2-1. The importance of these elements is incorporated into many of
the following discussions.
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Table 2-1
Sample Collection, Preservation and Analysis for Monitoring Sedimentation/Siltation and/or Turbidity
Sample Minimum Maximum Reporting | Estimated
Constituent Analytical Method . Sample Sample Bottle Type Holding L
Preservation . Limit Cost
Volume Time
(a) Suspended Sediment | ASTM D3977-97 Storeat4’ C Polyethylene plastic }
Concentration (SSC) | (A, B, or C) (39.2° F) S00mb 1 o glass 7 days 1 mglL $15-30
. EPA 160.5 Store at4° C Polyethylene plastic 0.1
(b) Settleable Solids (SS) Std Method 2540(f) (39.2° F) 1000 mL or glass 48 hours mL/L/hr $15
(c) Total Suspended EPA 160.2 Store at4° C Polyethylene plastic
Solids (TSS) Std Method 2540(d) | (39.2° F) 100mL | o glass 7 days 1 mg/L $15
- EPA 180.1 Store at4° C Polyethylene plastic
(d) Turbidity Std Method 2130(b) (39.2° F) 50 mL or glass 48 hours 0.1 NTU $10
Notes:  Adapted from Table 600-1 of the SSWPPP/WPCP Preparation Manual (March ~ Mg/L —  Milligrams per liter
2003) ASTM —  American Society for Testing and Materials -
°C — Degrees Celsius mL - Mililiters
°F — Degrees Fahrenheit NTU —  Nephelometric
EPA - U.S. Environmental Protection Agency Turbidity Unit
L — Liter Std Method -  Per the Standard
mL/L/nr —  Milliliters per liter per hour Methods for the

Examination of Water
and Wastewater, 20"
Edition, American
Water Works
Association
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Laboratory Selection and Contracting. Important considerations in selecting an
analytical laboratory include location, past performance, ability to meet analytical
reporting limits (RLs), and experience with the type of samples that will be generated
by the monitoring program. Department of Health Services (DHS) certification is
required for Department analytical work. A list of State-certified laboratories that are
approved by the Department is available at the following Internet site:

http:/ /www.dhs.ca.gov/ps/Is/elap/html/lablist county.htm.

Pre-Sampling Preparations. The analytical laboratory will be involved in a number of
activities prior to the actual analysis of samples, including:

m  Determination of key laboratory performance requirements (e.g., maximum
reporting limits, turnaround times, report formats) for analytical services contract.

m  Develop the procedure for combining the five samples into a single composite
sample.

m  Review and comment on the data quality evaluation procedures, QC sample
schedule, and QC sample volumes.

m  Providing sampling crew with clean sample containers and other equipment.

m  Coordination with sampling crew prior to each anticipated storm-sampling event
including number of samples anticipated, approximate date and time of sampling
(if known), and when sample containers will be required

Sample Storage and Handling Prior to Analysis. To minimize the chance of sample
contamination and unreliable analytical results, special measures must be taken
during the storage and handling of samples prior to analysis. For example, samples
must be collected and stored in the appropriate containers and preserved. Samples
must be analyzed within established holding times to ensure reliability of the results.

Maximum acceptable holding times are method-specified for various analytical
methods. The holding time starts for each individual grab sample when it is
collected and the time is counted until analysis of the sample. If a sample is not
analyzed within the designated holding times, the analytical results may be suspect.
Thus, it is important that the laboratories meet all specified holding times and makes
every effort to prepare and analyze the samples as soon as possible after they are
received. Prompt analysis also allows the laboratory time to review the data and, if
analytical problems are found, re-analyze the affected samples.

Reporting Limit Requirements. The reporting limit (RL) is the minimum level at
which the analytical laboratory can reliably report detectable values. It is important to
ensure that the RLs derived for the project are low enough to provide useful results.
The RLs listed in Table 2-1 match the RLs required by the Department in the
Stormwater Monitoring Protocols Guidance Manual.
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Analytical Methods. The recommended analytical methods for measuring TSS, SS,
SSC, and turbidity are shown in Table 2-1. All of these methods are described either in
“Standard Methods for the Examination of Water and Wastewater or in the listed EPA
method.

Laboratory Data Package Deliverables. As a part of the laboratory contract, the data
package that will be delivered to contractor and the timing of its delivery (turn
around time) should be defined. The data package should be delivered in hard copy
and electronic copy (on diskette).

The hard copy data package should include a narrative that outlines any problems,
corrections, anomalies, and conclusions, as well as completed chain of custody
documentation. A summary of the following QA /QC elements must be in the data
package: sample analysis dates, results of method blanks, summary of analytical
accuracy (matrix spike compound recoveries, blank spike compound recoveries,
surrogate compound recoveries), summary of analytical precision (comparison of
laboratory split results and matrix spike duplicate results, expressed as relative
percent difference), and reporting limits. Because the laboratory must keep the
backup documentation (raw data) for all data packages, raw data (often called
Contract Laboratory Program (CLP) data packages) should not be requested.

In addition to the hard copy, an electronic copy of the data can be requested from the
laboratory. The electronic copy includes all the information found in the hard copy
data package. Data should be reported in a standardized electronic format.

Common turn around times for laboratory data packages are two to three weeks for
faxed data and three weeks to thirty days for hard copy and electronic copy.
Receiving the faxed data quickly allows an early data review to identify any problems
that may be corrected through sample re-analysis.

2.3.6 QA/QC Data Evaluation

Data Screening. When the laboratory reports are received following each sampling
event, it is important to check the reported data as soon as possible to identify errors
committed in sampling, analysis or reporting. The laboratory must report results in a
timely fashion (as defined in the contractor’s contract with the laboratory) and the
results must then be reviewed immediately upon receipt. This may allow for re-
analysis of questionable (out-of-range) results within the prescribed holding time. The
initial screening includes the following checks:

m  Completeness. The chain of custody forms should be checked to ensure that all
laboratory analyses specified in the sampling plan were requested. The laboratory
reports should also be checked to ensure that all laboratory analyses are
performed as specified on the chain of custody forms, including the requested
QA/QC analyses.
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m  Holding Time. The lab reports need to be checked to verify that all analyses were
performed within the prescribed holding times.

m  Reporting Limits. The reported analytical limits should meet or be lower than the
levels agreed upon prior to laboratory submission.

m  Reporting Errors. On occasion laboratories commit typographical errors or send
incomplete results. Reported concentrations that appear out of range or
inconsistent are indicators of potential laboratory reporting problems, and should
be investigated when detected. Examples of this would be a reported value being
an order of magnitude different than concentrations reported for the same
constituent for other events.

Irregularities found in the initial screening should immediately be reported to the
laboratory for clarification or correction. This process can identify and correct errors
that would otherwise cause problems further along in the data evaluation process, or
in subsequent uses of the data for higher-level analysis. When appropriate, reanalysis
of out-of-range values can increase confidence in the integrity of questionable data.

The laboratory data can also be reviewed using the Department Stormwater
Management Program Laboratory EDD Error Checker. The laboratory will need to be
trained to use the tool and report the data in a standard electronic format.

Data Validation. The data quality evaluation process is structured to provide checks
to ensure that the reported data accurately represented the concentrations of
constituents actually present in water quality samples. Data evaluation can often
identify sources of contamination in the sampling and analytical processes, as well as
detect deficiencies in the laboratory analyses or errors in data reporting. Data quality
evaluation allows monitoring data to be used in the proper contest with the
appropriate level of confidence.

QA/QC parameters that should be reviewed are classified into the following
categories:

(1) Contamination check results (method, field, and equipment blanks)
(2) Precision analysis results (laboratory, field, and matrix spike duplicates)
(38) Accuracy analysis results (matrix spikes and laboratory control samples)

Each of these QA /QC parameters should be compared to the data quality objectives
listed in Table 2-2. The key steps in the analysis of each of these QA /QC parameters
are:

(1) Compile a complete set of the QA /QC results for the parameter being analyzed.
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(2) Compare the laboratory QA /QC results to accepted criteria.

(3) Compile any out-of-range values and report them to the laboratory for
verification.

(4) Attach appropriate qualifiers to data that do not meet QA /QC acceptance criteria.

(5) Prepare a report that tabulates the success rate for each QA /QC parameter
analyzed.

Refer to Section 13 of the Department Stormwater Monitoring Protocols Guidance Manual
provided in Appendix E for specific direction on evaluating the results of
contamination, accuracy, and precision checks, and on qualifying data that do not
meet data quality objectives.

Table 2-2
Control Limits for Precision and Accuracy for Water Samples
Maximum Recovery Recovery
Constituent Method Allowable RPD Lower Limit Upper Limit

ssC AS(TAML,'??ZE)'W 20% 80% 120%
EPA 160.5 o o o

SS Std Method 2540(f) 20% 80% 120%
EPA 160.2 o o o

TSS Std Method 2540(d) 20% 80% 120%

. EPA 180.1 o

Turbidity Std Method 2130(b) 20% NA NA

Notes:  RPD = relative percent difference between duplicate analyses.
Recovery, lower and upper limits refer to analysis of spiked samples.

2.3.7 Data Management and Reporting

To facilitate data management, analysis, and the comparison of results, a standard
system for data reporting should be developed for the project. Both electronic and
hardcopy data must be filed in Category 20 of the project files in an organized and
easily accessible fashion.

To keep the data organized, each monitoring site, station, and sampling event should
be assigned a unique identification number. All the data should be organized and
associated with these numbers.

The SSP requires the results of field analyses (turbidity) must be submitted to the
resident engineer within five (5) days of taking the measurement. Results from
laboratory analyses (TSS, SS, SSC, or turbidity) must be submitted within 30 days of
collecting the samples. QA /QC data must accompany the field and or analytical data.

Attribute date should also be collected to assist with interpreting the data. The
attribute data usually describes the sample, event, and site. The sample description
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may provide information on the sample itself: when and how it was collected, what it
was analyzed for, the method and lab used to perform the analysis, and the result of
the analysis. This section also can characterize the sample source, as well as the
portion of a rain event that is represented by the sample.

The event information describes the discharge event itself. This includes when the
rain started and stopped, when runoff started and ended, when the discharge to the
receiving stream started and ended, and antecedent dry days. Site description
information span a range of categories from geographic information and boundaries,
such as coordinates, hydrologic sub-area, land use, and size of the watershed, to
political data like county, Department and RWQCB district.

All original data documented on sample bottle identification labels, Chain of Custody
forms, Sampling Activity Logs, and Inspection Checklists will be recorded using
waterproof ink. These will be considered accountable documents. If an error is made
on an accountable document, the individual will make corrections by lining through
the error and entering the correct information. The erroneous information will not be
obliterated. All corrections will be initialed and dated.

Electronic results will be submitted on diskette in Microsoft Excel (.xIs) format, and
will include, at a minimum, the following information from the lab: Sample ID
Number, Contract Number, Constituent, Reported Value, Lab Name, Method
Reference, Method Number, Method Detection Limit, and Reported Detection Limit.
The project may want to consider reporting the electronic data in a format consistent
with Department’s 2003-2004 Water Quality Data-Reporting Protocols (November 2003).

2.4 Data Evaluation

The data will be evaluated to identify impacts on the receiving water quality caused
by discharges from the construction site and the conditions or areas on the
construction site that may be causing the sediment, silt, and or turbidity in the runoff.
The data involved in the evaluation include:

m  Information gathered from the required site inspections before, during, and after
storm events

m  Sampling results from upstream and downstream of discharges from the
construction site to the receiving water

m  Sampling results of runoff that enters the construction site from areas upstream of
the site

The upstream sample, while not representative of pre-construction levels, provides a

basis for comparison with the sample collected downstream of the construction site.
The downstream water quality sample analytical results will be evaluated to
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determine if the downstream sample(s) show elevated levels of the tested constituent
relative to the levels found in the upstream sample.

The run-on sample analytical results will be used as an aid in evaluating potential
offsite influences on water quality results. The result from any run-on samples need to
be evaluated to determine if the run-on is contributing to elevated levels of sediment,
silt, or turbidity. Sample results of the run-on discharges may demonstrate elevated
levels of TSS, SSC, SS, or turbidity in the run-on. If elevated levels are found, the run-
on should be included in the source identification process.

This evaluation will be performed for every discharge event that samples are
collected. Results of the evaluation, including figures with sample collection locations,
will be submitted to the resident engineer along with the water quality analytical
results and the QA /QC data. Should the downstream sample concentrations exceed
the upstream sample concentrations, site personnel will evaluate the BMPs, site
conditions, surrounding influences (including run-on sample analysis), and other site
factors to determine the probable cause for the increase. As determined by the data
and project evaluation, appropriate BMPs will be repaired or modified to mitigate
increases in sediment concentrations in the water body. Any revisions to the BMPs
will be recorded as an amendment to the SWPPP.

2.4.1 Identifying Water Quality Impacts

To identify water quality impacts within the 303(d) listed water body, the percent
difference between the upstream data and downstream data are calculated for TSS,
SS, SSC or turbidity. The percent difference is calculated using the following formula:

(Upstream result - Downstream result) / Upstream result * 100

If any of the results are reported as non-detects (ND), a value of one-half the reporting
limit (RL) should be used.

A percent difference greater than 25 percent indicates a substantial impact. Any
negative value indicates the downstream concentration was lower than the upstream
concentration, which indicates an improvement in water quality and no impact.

The results of the run-on samples should be compared to the results from both the
upstream and down stations. If the levels of TSS, SS, SSC, and or turbidity in the run-
on are higher than the upstream levels, this indicates the run-on could impact the
instream levels and should be investigated further. If the levels in the run-on are
higher than the downstream levels, the potential for instream impact may be even
greater.
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2.4.2 Assessing the Need for Corrective Measures

If a comparison of the upstream and downstream samples indicates an increase in silt,
sediment and/or turbidity has occurred, the source needs to be identified and
corrective measures identified.

Information gathered from the required site inspections before, during, and after
storm events will be used to identify the source(s). SWQTF (2001) developed the
following list of conditions or areas on a construction site that may cause sediment,
silt, and/ or turbidity in runoff:

m  Exposed soil areas with inadequate erosion control measures
m  Active grading areas

m  Poorly stabilized slopes

m  Lack of perimeter sediment controls

m  Areas of concentrated flow on unprotected soils

m  Poorly maintained erosion and sediment control BMP

m  Unprotected soil stockpiles

m  Failure of an erosion or sediment control BMP

If any one of these conditions and areas is found during the inspections, their
presence should be documented, preferably with GPS coordinates and photographs.

All discharges to the receiving water should be traced back to their sources.
Document if any of the routes cross one or more of the conditions or areas listed
above. If the source of the discharge is run-on to the construction site, the levels of
sediment/silt or turbidity from run-on samples should be evaluated. High levels will
indicate that the sources outside of the construction site may be contributing to the
sediment load. The identification of adjacent landowner discharges should be
included in the Notice of Potential Non-Compliance and other BMP measures as the
first step to remove pollutants from run-on.

2.4.3 Implementing Corrective Measures

If the construction site or run-on is found to be contributing sediment and silt to the
runoff, the following steps should be taken as soon as possible:

(1) Repair or replace any BMP that has failed, resulting in a discharge and or elevated
levels of sediment/silt or turbidity in the runoff
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(2) Improve maintenance at all BMPs that did not function as designed, resulting in a
discharge and or elevated levels of sediment/silt or turbidity in the runoff

(3) Implement BMPs in areas identified as generating discharges or sources of
sediment/silt or turbidity

(4) Implement additional or alternative BMPs to provide an effective combination of
erosion and sediment control measures on the site

2.4.4 Reporting Non-Compliance

Reporting requirements are discussed in section C-2, Receiving Water Limitations for
Construction Activities, of the General Permit. Should the data and evaluations
indicate storm water and/or authorized non-storm water discharges are causing or
contributing to an exceedance of an applicable water quality standard of a 303(d)-
listed water body, the following shall occur:

(1) The contractor shall notify the resident engineer verbally within 48 hours of the
identification that a discharge occurred. The Department shall notify the RWQCB
by telephone within 48 hours of a discharge that a discharge occurred.

(2) A Notice of Discharge will follow verbal notification to the RE and a Notice of
Potential Non-compliance to the RWQCB. These reports will include:

a) The nature and case of the water quality standard exceedance
b) The BMPs currently being implemented

c) Corrective actions performed or to be performed to reduce the pollutant loads
including any maintenance or repair of BMPS

d) Additional BMPs which will be implemented to prevent or reduce pollutants
that are c